: e3eq{ 7qx223D4: 5x666T7R[>0 2 , ~aN ~pa~, 5 SYSTEM FOR RECEI VI NG AN

| SOCHRONOUS' DATA' STREAM AT A COVPUTER USI NG A to MAIN MEMORY BUFFER
tnventor: Augusto C. Cardoso, Jr. Related Application 15 The application
hereby clainms priority under 35 U.S.C. 119 to Provisional Patent
Application No. 60/157,558 filed on Cctober 4, 1999. BAQKGIANWNg20 Fiel d of
the I nvention The present invention relates to conputer systens and data
transm ssions. Mre specifically, the present invention relates to a method
and an apparatus for receiving an i sochronous stream of data at a conputer
systemthat transfers the isochronous stream of data int oyml,mﬂ"mmmnwm hi n
the main nmenory of the conputer 25 systemw thout interru

processor. Related Art Recent advances in conputer networkingsk&ghnol ogi es
have T ncreased the speed with which data that can be supplied to a conputer

system over a conputer 1 0 2 JAN 2004 network. This additional speed
makes it possible to provide new services, such as stream ng video and

rapid In e ] Qthe

conput er m%%%%mm%ﬁ.%ﬁggﬁﬁmﬁ‘@ vi ces can
sur pass thﬁ)perf ropnce limtations of existing conmputer system 5 designs.
one par ti oA TS EREAM AT eAe C OMBETER 1 STNGrAnous™ st ream
of data froma renote transmtter, such as a satellite. Unlike other types
of data transm ssions i sochronous stream of
dat a;il ontinues to poml§ @Imgﬁgﬁﬁm of whet her the
conputer systemis 10 able to accommbdate the additional data or not. This
can present significant ?hal | enges in &esi ni ng} a conputer systemto handl e
an i sochronous stream of IH¥RAMOr: TABSYSIENE #1088 JHat a nust sonehow be

buffered so that the data does not becone | ost before an application can
vi ew t he Redated Applieation t he buffer has to be quite large to accomodat e

enou data tQ.15 al.l ow t he application eno t] tQ process the data.
Cons: g_uent ly, 0%’?39%4%@“ WH@HP%%??PW(B“‘ EF%'#% i1§8é‘i’1r onous data inside
of an i ntpesifeRal PRt APBlication No. 60/157,558 filed on October 4, 1999.

BACKGROUND

20  Field of the Invention
The present invention relates to computer systems and data transmissions.
More specifically, the present invention relates to a method and an apparatus for
receiving an isochronous stream of data at a computer system that transfers the
isochronous stream of data into a buffer within the main memory of the computer

25  system without interrupting the processor.

Related Art
Recent advances in computer networking technologies have increased the

speed with which data that can be supplied to a computer system over a computer

MR
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significantly increase the cost of the interface card. Furthernore, in a
convéntional conputer system transferring the isochronous stream of data
fromthe interface card to an application in the 20 conbét &N 28t em causes
a processor interrupt to transfer each packet of data. This can greatly

i npede conputer system perfornmance because each interrupt consunes a | arge
nunber of processor cycles, and | arge nunber of interrupts are required to

transf er pdfieri. SPGE R ENAYS] ShéRNAAIRS i0ssibRE phadleheserides,rach Mhat i s
needed i s a conputer systemthat is able to buffer an isochronous 25 stream

of dat a wrdahong videc and rapid Interneimsress hy 8 comguiehsystasy Heitng a si gni fi cant

anount o nory.inside of an interface c 1o buf .2 02
JAN 2004%@}"6‘%%{&?%0%? e Eimf‘%“gfl%dﬁf)e “_lerF"f1 g‘{x‘%‘{"gﬁdmeg‘ﬁé}? is able to
transfer ;30i.LSORNUANRY trePet RARMNe 1HAkRiohS 0REXiSRY dordhitersywetnni n t he

conput er system w t'hout causing a |arge nunber of processor interrupts. 5

SUWARY @esigrsitbodi nent of the present invention provides a systemfor
recei ving an isochron ream of dat at . buffers t.he i %,ochronous stream

th
of data withi Qnﬁ Pﬁﬁfcﬁ?ﬁl’f}z’ PO BB B PSSR A ff?\%“%%os}]t em operates by
recei vingelheof &Q%E’gﬁ{‘é’i‘&n&té 8RBk, 484PasVd dallilited UrliKeRificR @fewol i n t he

conput er system 10 system denodul ates this isochronous stream of data
t 0 tr ansldatagrahbmissi®ns hcrossoaisomputeranetwdrkean wofhronous stsdwl cftdetd anal og form

into a digital form Next, the syst fo rds the isochronous stream of
dat a froﬁP‘ﬂtHBleFFﬂ@‘Fé’&étqﬁ{‘?fP’é‘t%%g?rggsW{%ﬁg?r © GRPRURERGIL B ¢ he

conpyper & 1 i i processor. Next, the data passes
fromlf?he @éﬁ%g?@owgﬁgitﬁgbgra{@ggfﬁgg%mm cates with an 15 application

progr am on t h&hixegnuiresenssighificantlchalbengeembdedignerg a admpiier systegetot i nventi on,

the buffer wwthin the nmain ne resides within a system space in an
oper at i nd1aadlg ag jsoghrongys W%gg‘l}{%y&%‘ﬁ?c PRV dataBb isﬂ%‘gﬁ‘ovgﬁet he present

| PV ent! Obuakh hSRf BOAM G0l R BUhe oD HRLR s pb RERIoKn viAMR satel T te:

I n one enbodi nent o resent 1 nvention, passing the data fromthe
buf f er t lagudHbwder,dhé befferias ¢d beguite largeito gecdomrmbéatelenogh data ta peri odi c

; merls allow the application enough time to process the data. Consequently, providing
enough memory to buffer the isochronous data inside of an interface card can
significantly increase the cost of the interface card.

Furthermore, in a conventional computer system, transferring the
isochronous stream of data from the interface card to an application in the
20  computer system causes a processor interrupt to transfer each packet of data. This
- can greatly impede computer system performance because each interrupt
consumes a large number of processor cycles, and large number of interrupts are
required to transfer the isochronous stream of data one packet at a time.
What is needed is a computer system that is able to buffer an isochronous

25  stream of data without incurring the cost involved in providing a significant

amount of memory inside of an interface card to buffer the data.



interrup't. The driver parses the data to determ ne what type of data is
bei ng recei ved, and sends the data to the application program 25 In one
enbodi nent of the present invention, forwarding the iso®i JANUDAt r eam of
data fromthe interface is acconplished using direct nenory access (DWVAR).
D 2 JAN 200 I n one enbodi nent of the present invention, forwarding the

i sochronous streamof data fromthe interface into the buffer involves

wai ting until Aaditiegaly, bitaf Bmevdddis B chiguien§Btdnadat issablend traréfeen t he | ocal
buffer is full, the systemrequests control over a bus at the interface.
When a gmarsocluenq;wtrmpédatgttgmgpplyatson@ébiwb@lcomn@teéwt@m transfers data
fromthe Ltﬁlﬁ buffeﬁ acrosg e bcléssln é)rr&t@éa buffer within the main
menory. HOBHE 2™ & HentHBr Tt é)r?) %&é}ﬁ Véntion, the act of receiving

t he i sochronous stream of data involves receiving the i sochronous stream of
data into the |local buffer while data is being transferred froma second

| ocal5 buffer into-the 10 buffeSWMﬂR\Yt he main rrem)ry It al so involves

recei ving the | o) no eam o a into cond. l.ocal buffer
Whi e daca i SCBEFTeEPIIE B FReepRLnvahn plednteh mprt B BBt or i i n
the mai natﬁ‘ﬁ%’f{rﬁnodsrktx‘éﬁlﬁ ofiRadh MR thé RBcIRbASRNrehM\6THat0Rithihfae buf fer
within the main memory is organized as a first-in-first-out (FIFOQ buffer.

15 One enfagdinmeoty infa comeputersysiam. iThesysterowpatatesbatreceiving theuf fer within the

mai n nmenor durln ter systemlnltlallzatlon operati BRI EF
DESCRI PT} e@@%@% fin aq iteyfare witht ea°°6‘?:¥?’r’;5?}pé(?t ¥m t hat
recejyesg r}éﬁ&ﬁB&lﬂQ@k‘ ﬁﬁﬂsbﬁ%h&ﬁs s%@ax%tfﬁatfaw &hﬁsl%tﬂ% 1sbétﬁoﬁdhsaccor dance
W th ane I ment of e present invention. 2 illustrates the

i nt ernal sis¢amuof datefrom modullamdfaaabgrfmutuhmaﬂgltatm \I*ésctstheej'dteme data in
accordance with an enbodi nent of_ the present F.flénventl .3 illustrates

the i nt edeardsithe spehiraneys sireary af/data feqm theintepface Wlt‘é?-g%f ItRe i n
accor danGfrhodlo ﬁﬁ@%@hggﬂeaggﬁg?a%heﬁﬁﬁé%gl i 9&&5&5@@ 41is aflow

chart il strat| recelving an hronous stream of data
i n accor dandata pnssdfs fm*rn&hiﬂ)lm.d'fem]mbugi a ﬂﬁveerphaszennnummstwmhn an
15  application pro gfam on the computer system.

In one embodiment of the present invention, the buffer within the main
memory resides within a system space in an operating system of the computer
system.

In one embodiment of the present invention, the isochronous stream of

20  dataisreceived from a satellite.

In one embodiment of the present invention, passing the data from the
buffer through the driver involves trapping to the driver on a periodic timer
interrupt. The driver parses the data to determine what type of data is being
received, and sends the data to the application program.

25 In one embodiment of the present invention, forwarding the isochronous

stream of data from the interface is accomplished using direct memory access

(DMA).



4 0 2 JAN 2004 DETAI LED DESCRI PTI ON The foll owi ng description is
presented to enable any person skilled in the art to nmake and use the
invention, and is provided in the context of a particul 82 Japla@ati on and
its requirements. Various nodifications to the disclosed 5 enbodi nents wl|l
be readily apparent to those skilled in the art, and the general principles
defined herein may be applied to other enbodi nents and applications w thout
departing from bheesBbdintenadiths pegentdhvériienposasading thy sothronousThus, the
present invention is not intended to be I[imted to the enbodjnents shown,
but is tctbenafdsidem thednigrigesntethepuifeninypyesweitineimti alocgt i nci pl es and

features  1Q.di scl osed herei.n. . T a . described in
this det eh“l(g%nﬁw&gglcti? brftFrg?‘lcedF g“ﬂ{;@lh créf:}%ﬁé{lg(rﬁé%lg%u%qg%%ﬁ%r r eadabl e
storage BglidddcoilbiCdveBYub et thBihtetEateC 8ViNn a@ehibNbub alastenstafsds € code
and/or data for use by a conputer system This includes, but is not limted

to, négnet¢eiV®imﬂle@W§tFmdtan§fe®$éﬁjéﬁam/ﬁheé@akh‘tffﬁfé@mﬁQl@blléi‘HPithFes, nmagneti c
t ape, %&E%ﬁ%@gﬁﬁ and DVDs (digital video discs), and conputer

instructi : BP¥n a transmission medium (with or without a
carrier wave UpQRe\dhibelinidif of g}ﬁ'ﬁés%nﬁheemyﬁﬁtaeﬂaﬁre@ﬁngmp| e, the

transm ssi on medi um may include a communi cations network, such as the
| nt er net . is@hr@oup stream 6 date mvdl\@s rdceiving therisnchrongue sirgaun eff datg/Bkem t hat

Wh an SRR g et S D ranals it PO € PR ek S I T P e ey
type @f  bEaadGARhin 8RB mén @Y. RGPRUMNESALHRMo IR Bbélirbfodshakahs capabl e

of sending a transport streanj such as a digital Mtion Picture Experts
G oup ( MRE@at®inta mrtheeecong {ocahbuffex vhiilprdata is beimgdraneferted &onothei s recei ved at

satellite digh _105, [ i s, coupled with interface 0 2 JAN 2004 nodul e
103. Int eW%li’é‘féBHlﬂh\é\lgﬂégr WHME??*"%@G@P@'MI fromsatellite 101 into a
digi tal form tfal, CathdafmBRYrmE feast Rvehiith, aRMRite withistheMaidhe conmput er
systemi |l ustrat ené in FIG 11 ncll,?}udes processor 112 which is coupled to
north bri shgmoiyid orgnired s arfirdtlin-firaout(EIRQ)ebudiiey. t ype of general or 5
speci al purpose procgessor, including, but ngot limted.to,. ] Cr oprocessor,
a mai K rame cofpeempodiment g prgsp%ayer&og@@g%?s%g%Bfflgrp\mt@grﬂb ocessor or a
device co 5\‘5%] Wofe]-3 GRS peasisAl 112 with menory 104
and bus lﬁ%ﬁl%éﬁépy ghdl ‘%’rntqﬂg S ngrrxll rrerrt}r y" 00? the conputer systemand is
used to store 10 code and/or data for the conputer system Menory 104 can
i ncl ude any type of
BRIEF DESCRIPTION OF THE FIGURES
FIG. 1 illustrates a computer system that receives an isochronous stream of
20 data from a satellite in accordance with an embodiment of the present invention.
FIG. 2 illustrates the internal structure of an interface module that receives
satellite data in accordance with an embodiment of the present invention.
FIG. 3 illustrates the internal structure of a controller for the interface
module in accordance with an embodiment of the present invention.
25 FIG. 4 is a flow chart illustrating the process of receiving an isochronous

stream of data in accordance with an embodiment of the present invention.



vol atile or nonvolatile random access nenory. Menory 104 contai ns a number
of itens, including buffer 107, driver 109 and application 111. Buffer 107
is a buffer in nenory 104 that is used to buffer data i;ﬁfrﬁ@?mﬁ’t bet ween
interface nodul e 103 and application 111. Note that buffer 1 can be
organi zed as a 15 FIFO Driver 109 is a nmechani smthrough which application
111 accesses an isochronous streamof data fromsatellite 101. Application
111 can include any typepETAIREDTESORIPTHEONr ef erences an i sochronous
stream of data. This can include an application that provides streani ng
video from a The &ilowing dessriptipiisinresenisd te prablpanyipegios kildgdondigynal s, or an

applicatiogn that ovides fast web.20 browsing. es north
br | dge. 168 1 BAGh R R e RTn, SR i praR gt Bl colik iy "t T
conmuni ¢ gb 1A MUY rehfrerhiP! Vadoahbifibaticie go #RAisosetiner devices in the
conput er system inclu |an1 peri pheral devices and nenory devices. |In one

1

enbods nermbodintents willdwawadilyappatanbte, thpsesskiltrd in shesarpend gagsgenssal Sout h bri dge

118 includes circuitry f.or cqupli oget her. ¢o nen . conput er
system %‘P@PI%BQF RS ?’??}aﬁ’&ﬁmﬂgq f°a‘§§°rﬂ‘§’°§88"§ﬁ%%n%§%"q%6@&%eso peri pher al
bus 120. wBithoulQepartity ZOR thF@iriPhRI8bpdBithé gRs&R MveRbLdTha)hd Ype of
comuni cation channel for coupling south bridge 118 to other devices in a
conput er pssssitényeniiou lismtrigtepdsd tofoerlmitadeo iteesmbotimentyshgwadwitées. I n one
enbodi nent, of th esent invention eri pher.al. bus 0.includes an | SA
bus. - Por fheresprisaahe etessscans pristrten B @R prage R ARd FRebRT af e ml s 142.
Peri gger qhischids ﬁ%@irﬂ.s additionally coupled 1/Ocircuit 150. I/Ocircuit 150
is itself coup?e to keyboard 152 and npuse 154. Bus 106 is also coupled to
gr aphi cs cont rIhieldata shmBtured andiviods dessribedin this defadled dnsdriptiondee any type of

rocessing circuitry and/or nmenory, for processing. 10 graphical .images in
!to he co rr;J G?@F;Ué’y%liréﬁ#m &CapPLEeE r??(gﬁ'glreémr rﬁ!@‘ﬁ“@!swgﬁ;%‘df‘%ﬁg?g{yo&é’ﬁ::eay ° 158|,
whi ch di spl i i j t i spl |
Ich di égn?érf]lﬁg[xﬂgl‘?a?@éfﬁbxfe' daxﬁg_‘aﬁd/opﬂﬁgk&}yué%? afé@f&pﬁ?er@ gt anedi splay a live

video fe orm o V channel 160.  Di splfay 158 can al so be used to
di spl ay iinelgds, butris actihitéd mywamgnédiElant @pé calstxageedevides @scloas disle | nt er net .
The systemillustrated in FIG 1 operate er.al.l s follows, An 15
isocHﬁoncﬁi’%’%t@%‘ﬁﬁlQﬁaPSa‘E]as &Qﬂ%ﬁaﬁh&?ﬁab‘ggrqgﬁ ﬂ%ﬁﬁ%ﬁt‘%ﬁciﬂr 1 o1 into
satellit i i =) : i nmodul e
103, acr 055 p%%é%gcg%ﬁﬁ%&rlé h ;,fPélﬁ %g?ﬁgﬁmgﬁ é?%{égﬁ%ig f%lsbﬁglgtﬁl&ﬁ menory
104. Fr ora dufidravavkQipon Widcitlihie 3ignakbeesmblinlatedh Borexempld)thd nt o appl i cation
111. Application 111 can do a nunber of ;things with the data. If the data
consi st s tAnsEission mediugmay i@ehide ArgBunuUNErtgRRNtWaEk, il as1th€ends t he data
acr oss b“ﬁlte}rQeQ’ t hrough graphics controller 156, and into display 158 for
viewi ng by a user of the conputer system Interface Module FIG 2
illusiyates the internal structure of interface nodule 103 in 25 accordance

wi th an enbodi nent of the present invention. Interface nodule 103 includes
t uner 202Compiiter 8vstes 204 and application specific integrated circuit

(ASIC) 206. Tupgt 1300ER5 4 Qo%ﬂﬂgr SRt MREeBdiv& A dnrd RS srlfin Be tuned to

data from a satellite 101 in accordance with an embodiment of the present

-
-

invention. Satellite 101 can include any type of broadcast satellite or
25 communication satellite that is capable of sending a transport stream, such as a
digital Motion Picture Experts Group (MPEG) 2 transport stream. A signal from

satellite 101 is received at satellite dish 105, which is coupled with interface

5



7 0 2 JAN 2004 receive signals froma satellite. Denodul ator 204 can

incl ude any 'type of circuit that can denodul ate S|gnab rgﬁ qed froma
Satellite through tuner 202. Denodul ator 204 converts ﬁ@ fromthe
satellite into a digital form which is transferred across data lines 215
and control lines 217 into ASIC 206. 5 ASIC 206 includes circuitry that
interfaces with PCl bus 106 and denodul ator 204, as well as circuitry that
cont r ol smoldgleaa! dbtecedhodult €03 asereftd thel stenhDBomMatedliteQotiidtb@al |y, ASI C 206
i ncludes PCl core 208, buffers 211, transport interface 210 and tuner 202.
POl cor edizdg! formthaiesn be meaimdated by thecoypuist Fysef ace with PCI bus 106. 10

Buffers 211 i r n transit
et veen | nt er HaSoTBAAT & rah LRt EIC 1n B8 pulecsl? 18 Sk s

i1 1 ustr ategplaifoambriiEitdge D02 Préceddok 111D chubirivde Rt} t}%b%f%@ﬁieriﬂo} that operate
in a "ping gong" fashion. Wien FIFO 212 is being filled fromthe

i sochY oneRes1a PHEPRRY Bﬁocémﬂl‘alnctlmngs&ﬂt poftlinigad tpy &F@KZSEBFOF@SS%iang transferred
across PCl . [HJS 106 | guftf é 107 in marmrHé 104. \hen c,f:elv':%) 213 i s being
filled fPOIRTHRS ?%% oAt Lsig RSPS9k E R HE RISRSEM Y 401VIFFo 212 i s

bei ng tragstfrered across PCl bus 106 into buffer 107. FIFGs 212 and 213
alternate in this way as the isochronous stream of data is being received.

I n one enbodi h@mﬁlh)fd8EH@2pp’ad6ﬂmr0C¢W@rﬁli20ﬁth mlemw POargkhiis208. | ncl ude only

enough ry t e a. SI n et of  dat sochronous data
st ream Eiﬂné%é{tlﬁé @’ﬁb e%&%‘ﬁ?{d"@ a&@ﬁfﬁ? Bﬁhrl enough nenory
Lo SiQrecafe ﬁi@é&‘ﬁat@for%c%xﬁﬂﬁ@érs ﬁ&nbMérﬁ&S}S.f)ﬁ"céﬁﬁmﬁﬁk%g ©f106 in a

single bI ock transfer operation.” By keeping these FIFGs and 213 at this

m ni mal sblatile arimenvolkstileahndom ecdess:memorwlMemﬁs' WHrcolntaimy mtrherr educed.

Hence, rese in r 107 .in ry. 1 to store the
|sochron8(§§t B8, 1LeL Q%%Hggeﬂg&a 1¥er ﬁ%ﬁﬂ @RP l%tiqiﬁinﬁé‘{fgﬁgo of % large buffer
wi thin i ghaef ﬁ%erﬂ&sglo@ 33 ufd to Bufber i ¥ARmsil Béweﬁﬁﬁteffweer face 210

includes circuitr r receiving a transport packet signal (such as a
Mot i on Pm@tal@xmﬂrapplxﬁtmpil(lwmmatmdﬁdrdoy cmnbdatmizeahesaZlS and control

|ines_21 rans or jnterface 2 sqQ.i.ncl ydes buffer wite address 207,
whi o83 keéﬂj%g 599 tsmnaﬁw@%tﬁwuﬁh“ﬁuwﬂp Yeationh! i a5eesSiateh the

i sochron t t cludes a
nunber o éb?lhlﬁjltng) gégs%éa%negp&a%frﬁg?a{teag? W@%n%ﬁglcaﬁﬁg lg?lg%rgﬁcgﬁ%o pl nt erface
nodul e 1@gbe oftapphicdtionithat refereheesmcibodhesnoas etrmsofdddehﬂs camre detail bel ow

Controller 209 is directly connected within transport interface 210,
buf f ers 2ncludgan eliceiimghdagovidenstrramsrgyidesiromomt ¥ ohparel. 299 i s al so 10

For 1 nt o PRl RSt SR RN ARREMICLP sk PllbdaP i 128 (00 101

cont ROl | &rowéligWi thin interface nodule 103 in accordance w th an enbodi nent
of the present_invention. 15 Controller 209 jncludes master finite state

machi ne (FSM Bip1l06icquples nertinprdge 102 to south bridge 118. Bus 106 can
include any type of communication channel for coupling north bridge 102 to other

devices in the computer system, including peripheral devices and memory
devices. In one embodiment of the present invention, bus 106 is a PCI bus.

25 South bridge 118 includes circuitry for coupling together components of
the computer system. More, particularly, south bridge 118 couples bus 106 to
peripheral bus 120.



and registers 302. Registers 302 generally include control an status
registers for controller 209. Control signals originate fromregi sters 302
and propagate through |2C bus 214 to tuner 202 and to ?eggg% tor 204.

O her control signals 312 also originate fromregi step .~ These ot her
control signals 312 control 20 other conponents within interface nodul e
103. Target FSM 310 generally allows interface nodule 103 to act as a PC
target wi thi npeRpieiilang 170¢0h ek any Bipe oTlcbAWamidatieh thameReUl e 103 to
receive data from PCl bus 106 as the target of a bus master on PCl bus 106.
Mast er Fedsig sgethdriiget 181t¢ other deviessfimea computer systedd indJudisg as a PCl 25

master wi thi,n interface nodul e, 103. ster FSM 301 uests master status
on bus 168"@??&?@83’1“8? %Iggma%%pvgqﬂé.ng{?%qese t?ogml%ttoé{tf%%rgsefpiqu! e 103 across
bus 106. jfantiéd iaeﬁgﬂeramfstﬁb i3 Qh BRI @erighdsIB8120%s édupldde state
machi nes, 9 d 2 JAN 2004 i ncluding control M 304, counter FSM 306 and
dat a §r atsREOM E$H)Bligh c@utains BIOSINR 3 P4ripkaralibned 20 uf ddslitionallye address 207
fromtranspqrt. interf 0., When FI FO 212 or FLFO 21 copes full,

contr ol P@Eﬁq%ghﬁw}tjggs ‘le“éﬂﬁsl%ers Hﬁelprgf&{-f)i&ﬁy chflgf 212 or FIFO
213 inton%%égm.m? Wi thin nmenory 104. Counter FSM 306 generates a buffer
read address 311, which points to an address in buffers 211 fromwhich data
i s being readBus 106dealst colpded toggraflacs @atroBerbifitt dirafliigs controdlepry 104. Dat a

transfer FgM 308, communi cates with PCl .core 208 and c¢oordi nat es data
transfer [SPEARINCES 2B¥ hsOfProcepiing qinputny AdRRERSIHIOT RICESSHEg | sochr onous

Dat G . . g . i
200 ond T B Bkl R e SO e T e pr esent
i nvent i orispldyel 58y shivitn dspayspriphicil images) Dyspdaypldd ein baiushd to disglaymi n nenory

of a conputer .system (step 402). In FI 1, this corresponds to allocating
DU fer 1B HYE GO TeRL ol R QH TV Reghed 16 DUBIRNL S Ren i erisednt

Lnvent 1 0o afidfal Ghabib ot & wEhOGHEd6h T bdi8ssWed SR SRAREIRmED oPerall ng
system runni hg-on e conputer system 1n one enbodi nent, buffer 107 is

al l ocated by MetsystesiellustidnedinBIGS1 bferavedsigbheralROM HIOGwWIUAIDNG a syst em boot
process. Next, the systemrecejves a signal containing an i sochronous

st r edfh ofisopbrongus streaghpsdate pontinaallppows {thirpm satellite 104 Infp datelita 03 (st ep

404) . Thi | ENad . | cef t r 1L DA rf dul e 103. The
sys% em nledjﬁhsié%hgf%‘lf %Ierggn ?%%a%?%%%ﬁ tH‘EO? g%irgéf#ge ’Fi"“ﬂ%? Ec))ﬁgaﬁﬁ%g rbmgéd)urat or 204
(step 406)hs aﬂﬂ@oﬂﬁ%ﬁiﬁge 162 a5l @it butfed L0FneEma3 A AN Frgdhbuffthe0BYSt em wai t s

until one of FIFCs 212 and 213 becones full (step 408). 25 Wen a buffer
becones fthé flata passeethreigi Bover 109)inte applivetion bl 1.odpplidation|ldb cesdep 410). Wen

bus 106 eventua bhecanes e inferface nodule.1 receives a grant of
mast er st St SH%IEFSS Vi@%nﬁkes({aé%%ﬂjf)&a?alwnmﬁ% gﬁ%ﬂ%-“‘fggﬁvﬁg?( %n’ag Hterface
modul2® 10pplitaidel 18N Sehldd Be UaamcRsé Bed 109, E@gﬁ%@g@phiﬁ EAtdlBriis6,0 buffer 107
in menory 104 using direct nmenory access ( ) (step 414). Recall that a
DVA t r ansAndrintogligpdaso iRl fos Niewing byauserrofvhagpmmitersystemhe transferred data

t hrough processor 112. 5 Once the data is stored within buffer 107 in
menory 104, processor 112 takes over. On a periodic systemtiner interrupt,
processor jhfesfdceMeoddle driver 109. Driver 109 sends the data from buffer
107 to applrcation ITI. In one enbodi nent of the present invention, driver
109 actual |y sERUS itlhstrafes the injernalsstvohude df interfacé muxdulshiddrin, and this second

dri t ual | i cat ith,10 |icati 11 | di t of
he. % cHEoTRR P AR CBEPOgRon 65U aFERa! PHEinR ATETPeReRE AT what type.of
data is DgiRded ﬁﬁgli 26 dsﬂlt)dﬁil?g‘or 994 and A51H4886h Sebiflc infe@Fd& cirdute Null packet

is not sent to application
(ASIC) 206. Tuner 202 can include any type of circuit that can be tuned to

7



Note that although the present invention is described in terms of a system
that receives satellite transm ssions, the present invention can generally
be applied 15 to any type of systen1that receives an i sgohpmaqgpm stream of
data, and is not limted to systens that receive data froma satellite. The
foregoi ng descriptions of enbodi nents of the invention have been presented
for purposes of illustration and description only. They are not intended to

be exhaugkiivesi ghal'% @rom Fhdtellife Den@nildton d4ccantigclids ay t9p6 of damit.
Accordi ngly, many nodifications and variations wll be apparent to
practiti thabsan dekid signalsieecaived fnag satdliigithspugh AmenBBie di scl osure is not

i ntendedto Ii e ilnve n 0 defi ned by
t he appepa’élad't’:lgtﬂr r%@t‘] C(ﬂverts ez“%%ﬁbzlggﬁg{lﬁ% mtt%g %ﬁi{l‘lﬂ 01}35 C} A met hod
for recejs\idngfeABd a6R6dANBHEs BliST@dFoffroldaica 21 Natto MFICD06. 2 the i sochronous
stream of data within a main nenory of a con%uter system 3 conprising: 4
recei ¥i ng theﬂ%@ﬁﬁmwsfytrp@&mthﬂf inenfar BCIhwsil@paptace within the 5
conmput er

enod atln e .l soc nous stre ata within the
i nt erfacg atPF g‘?@laét aﬁ@‘rf ﬁ %53 q§g}e oé’ﬁfag]f’n&’th‘ggéf?%m a nodul at ed
anal og fﬁfoahlerl_to@ M&e%&xﬁ@duyf RSI@ 286 friefuRE HCD Bork 28] BigfEdts 2nQus st ream of
data fromthe interface intoa buffer 10 within the main nenory of the

conput er treyspotrinteifabmit0 indttonen?0Ri RETgorer208dvgudes standard disuiiniiout er syst em

and 12 passi.n he buffer through a driver that comunicates with
an 13 appt F%%‘%"H?P%Pﬂ@f Hﬂt‘” on the conputer system 1 2. The nethod of claim

1, whgrein thebrtd 2 heRbdeRalvbh s titat axeSiseMstoRaRea i tragitoper at i ng
systemw thin the conputer system 1 3. The nethod of claim1, wherein the

i sochr onbetsvesh irterfacsfmakiila 103 akl bzl 08ih femornl @t lolthe {llistrated.  The met hod
s gl N Al R [
b B bR, RO MRk PR it el ved: and
data, the contents of FIFO 213 is being transferred across PCI bus 106 into buffer
15 107 in memory 104. When FIFO 213 is being filled from the isochronous stream
of data, the contents of FIFO 212 is being transferred across PCI bus 106 into
buffer 107. FIFOs 212 and 213 alternate in this way as the isochronous stream of
data is being received. In one embodiment of the present invention, FIFOs 212
and 213 include only enough memory to store a single packet of data from the
20 isochronous data stream. In another embodiment, FIFOs 212 and 213 contain
only enough memory to store an amount of data that can be transferred across bus
106 in a single block transfer operation. By keeping these FIFOs 212 and 213 at
this minimal size, the cost of interface module 203 can be greatly reduced. Hence,
the present invention uses buffer 107 in memory 104 to store the isochronous

25  stream of data for application 111 instead of a large buffer within interface

module 103.



1 5. The nethod of claim1, wherein forwarding the isochronous stream 2 of
data'fromthe interface into the buffer includes transferring the

i sochronous 3 stream of data over a bus using direct N0 YARCARSS (DVA). 1
6. The nethod of claim5, wherein forwarding the isochronous stream 2 of
data fromthe interface into the buffer further conprises, 3 waiting until
a local buffer within the interface is full; 4 requesting control over a

bus at the i nTamkRGeintérace 280 Woltied cHEARY f&freéaﬁmgratghqsdﬂs @vxer the bus at
the interface; and 6 transferring data fromthe | ocal buffer across the bus

into t hesibudlf(guchws aMVotich PistrerBikpertsebmony (MPE() 2 parket) apdafeding$ claim 1,

wher ei n ei Vi i.5QC onou r t ude one of: 3

recei vi né&c %’%BLF of} 5{’ dlfteffg 1%rf”’ﬁ)(? 1{1%1 ??Feblfcf% %uf fer while
data 4 i §dc§@§»s%7t\5vﬁi3ﬁfk% gﬁ%ckr&@ﬁ@aﬁ%gﬂﬁlthhp&ﬁferbgff Rito Wmdhhﬁe buf fer within
the main 5 nenory receiving the i sochronous streamof data into in

t he s®ecorsdchropais sftmfimexfditaxmbblagdmt‘ecnr s being transferred fromthe |ocal

buf f h h h d of cl 1,
wher oi nt Che o GoREpTey ARin P nitebed o SRR St anasitien ML a0t gfe O &M
first- %érﬁi? n Sthhtekfabd Qod{?léflfogr Thls@ﬁm%t@’ﬁia@ﬂiﬂe@ire‘ﬂle?dﬂ%& in further

corrprrsrn ocating the buffer 2 within the main nenory during a conputer
syst em i nioré détait heloon Cqerodler 200 1sli&'ect13€)c®nﬂdtbdmmﬂ:atmﬁortmméadcod for

receiving,an isochronous_ tran Ssj on b 2 the sochronous

t | o9 Grpuiieria Ll aald#’é?lrwﬁee?i@ *ﬁ Rtéfn g Conpr i si 4

. anom 581 G wlion Epalontiel el Eomy .
£6 ! BGufed Wit ?ﬁn aﬂ% \%ﬁoﬂﬁht@r ?ﬁ%%g? ¢ Bls 81

initializathon op era erein er is organized as a
first-in-first- out (FI FO) buffer; 7 receiving an isochronous stream of data
within an interface within the 8 conputer system 9 wherein the isochronous
st r eam ofConsxoller fox IntexfaeeModule 5 satellite; 10 denpdul ating the

| sochr onous S@HRfudal halhishlal stlfulo e chACAIS Q0 biAilde the

i sochronous stream o a froma nodul ate ormto c‘frgrtal 12

form 13nicduteras mgcédtﬂanc%mﬁ{ﬂﬂﬁubocﬁmféﬁ@dﬂtbépﬂ:&étﬁlﬁ\f’eﬁm)m he interface into
the 14 buffer within the main nmenory of the corrsmter system w t hout

i nt e|15uplQQﬂEfOHerl@%fl@éé@,ss‘@%tﬁrﬁmf@ét%@Fﬁ?&h@?(]%%M 3od tS@fSetl%SMéllpl ng until a
;?Cfllh eb:“;'ﬁa.{l FffgéSt rs 3?% ?gglg{&'seigdg %{e%efaﬁx 15[”,1 de cbh rBFﬁwﬁﬁtﬁl P(%O over a bus

Vin er S ver he bus at the

19 'nterfc@ﬁ@olle?'l@2@ohfr6ﬂéi§1ﬁﬂ§d)tﬁlginﬂ@fﬁ@nffegmdr§®02 aebpropagater across the bus
into 21 the buffer within the main nmenory using direct nenory access 22

(DVA) ; arkropgh BEswisi?d 4detunet 2Oandvo d@mordelatqrrzro u@fh%r coniroleyignalat
Cr appi ng 216 ST e FOBHoRsISEr 1 e EReT AP 1oL} PRBES SEAto U endi ng t he
dat azpo {JGer@BRIpbfdHt RRhBH BBFALE module 103.
Target FSM 310 generally allows interface module 103 to act as a PCI
target within interface module 103. This allows interface module 103 to receive
data from PCI bus 106 as the target of a bus master on PCI bus 106.
Master FSM 301 generally allows interface module 103 to act as a PCI
25  master within interface module 103. Master FSM 301 requests master status on
bus 106 and coordinates data transfers from interface module 103 across bus 106.

To this end, master FSM 301 includes a number of finite state machines,

9



14 O2JAN~J~1234567812312345672829 10 11 12 11. The
met hod of cl'aim 10, wherein receiving the isochronous st tl?ﬂgata
i ncl udes one of: receiving the i sochronous stream of dat |nto t he | ocal
buffer while data is being transferred froma second | ocal buffer to the

buffer within the main nenory; and receiving the isochronous stream of data
into in the second | ocal buffer while data is being transferred fromthe

| ocal bufif @dihg cbitfol FSM 804 WolihiePFEIE3 06dnd d¥eidnéfer EEM BbE. net hod of claim
10, wherein the buffer within the main menory resides within a system space
of an opeﬁicattHOhESM&Q@wwesrbufferNe'lt@e@gﬁéﬁm &rARSPPE: mI@ﬁfaa‘b%bQ atus within

a conput S ure 9.LEq J r eam of

dat a andwbegﬁmt{]?ﬁsﬁ@s%@n g_g]; PRI %@anﬁ@r}lﬁ% %?rn&% ?Sttn a main

menor y Wth@bdhtéﬂl@oppmﬁ?z orSMFbeZ‘BB IR QNBIFTes 110D withih BkEf 804 modul e wi thin
the conputer systemthat receives the isochronous stream of data; a

denodil at@ounsdrtSMi 306 geranates & hefermoatladsiress 3t 1 dehich pbinteto anrasddresschr onous

st ream of transl a e, the . isochr nou e d om a nodul at ed
anal og fo‘P??. ?ﬁ’iscﬁééﬂ 436? #beipg1gpdin rft8f° &ﬁapﬁfe e‘ﬁf’ b‘il{ﬁn Terface nodul e
and coupl £ m&&&&%m@a&a&ﬂsr&@@m@g b&ﬁmﬁniéﬁ)ﬂeé wath Bt bré DeRMd1e

i sochronous streanfof data; a bus interface within the interface nopdul e
that is caofdigatesedhts cradisfer dpetations ecnsPCHatiléfs across a bus in the

conput er system and 15 0 2 JAN 20p4 13 a controller within the interface
nodul e that is configured to performa 14 DVA operation to nove a unit of

data lfd oni,i;dggss cﬂ‘i@éce % Jﬁ%cﬁﬁfn%ﬁ?ﬁa@@ bus to the 15 buffer within the nain

W THTIT the conputer systemw thout interrupting a 16 processor in
t he corrput er SHK3.dns aﬂoMchaﬁlﬂustmmJgahmooéss of eacmviﬁg annseclebmoushe

controller is configured to 2 perform erati,on hy, waiting until
t he | ocal stgﬁgmqfrdapasqugpqrdanperv(g&h@%@mh IE’G}% Sentipyeniga- % ®receiving a

grant of I;‘@ﬁ F0Ss the bus
fromthe chrﬁtﬁ%@&i?oc%ﬁﬁé? &BR? %IP E}gméj{n% %ﬂg{fdﬂr#a#%nﬂrrgém . 1 15. The
appar at us(sedp 40Rpi 1 EI&. 1ydhéy edrrespdrs i allocatingl bfer ]S)7amthrtnmrhonyf 2 data that
can be transferred across the bus in a single _block transfer operation. 1

16. The apffariawons egtodimgniof e Hf@ﬁeﬂh’@Veftt&%pP‘il@‘?rr}@HSé QGRS Indhey| | buffer 2
W thin the d ot §lbese Bk ARRSCHRhEY dhhl BSnBGEPAMeM Ol JRF Storing a

unit of
embodiment, buffer 107 is allocated by boot code within BIOS 142 within ROM

140 during a system boot process.
Next, the system receives a signal containing an isochronous stream of
20  data from satellite 101 within interface module 103 (step 404). This signal is
received at tuner 202 within interface module 103. The system next demodulates
the signal by passing it through demodulator 204 (step 406), and passes the signal
into FIFOs 212 and 213. _
The system waits until one of FIFOs 212 and 213 becomes full (step 408).
25  When a buffer becomes full, master FSM 301 requests control over bus 106 (step
410). When bus 106 eventually becomes free, interface module 103 receives a

grant of master status on bus 106 (step 412).
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3 data fromthe isochronous stream of data; 4 wherein the second | ocal
buffer is | oaded fromthe isochronous streamof 5 data while data fromthe
| ocal buffer is being transferred across the bus; and B JMel®i n t he | ocal
buffer is | oaded fromthe isochronous streamof data 7 while data fromthe
second |l ocal buffer is being transferred across the bus. 1 17. The
apparatus of claim 13, wherein the isochronous streamof data 2 is received
from a sat el | Negt, int&face QuatiuleAN 3044 ets dfia froheeithep BIRO P52 of FIEI0ai m 13,
wherein the buffer within the main 2 nenory resides within a system space
of an opdkhinfmbuissrdO0din wemary 19hesipg disecs messy 9ocops (M AQdstBRit er system 1 2
3456 : . : @&q systemthat is
confi gur%ldét ?}erg;gé{%:t’ehl%é%é\%ﬁité%é%?bs#gﬁ%n@%giﬁ?tgé%&‘at a, gg’%%)s(rat?lgl ng: a

pr ocessofransferfedl dutdhp@igh; précedsts 1¢oupl ed to the processor; an interface
nodul e wi thin _the con*%;;er system that receives the isochronous stream of
dat a;5 a denpd@nge Bhe dafpeis s withinthaéter he7 ingBeneyiddsrocessanl ¥ data to

transl at i.S 1 . log forminto
2 gl ¢ apkpbver SRR, SPERATRE insRoBy iR G R SR O or Phg
uni t of @@Q.aDﬁ’(fém@fh@ndﬂBQHét@rfﬂiﬂﬁbﬁﬂféﬁl&]ﬂt@%,?ﬂﬁiaﬁbn a1bum dret erface within
the interface nodule that is confiqgured to facilitate comruni cati ons acr oss

t he bus; emhedimeobef the prasentinvemtiant driver h@Laqtaally sepdiLithe detade ai s configured to
perform a aperatjon t e a uni,it..of data fromthe |qcal buffer across
Phe bus fe5o8t gaPRaRol Pk PR arstonarSr AT shem e Tl ng the

Pr OCE® S Ohppli@tion NEL. CRIHNeleBibod iR Y Be présehindéhtionh @i @drn obparseont rol ler is
configured to performthe DVA operation by, waiting until the |ocal buffer

i s full; thealpteeiotdetaymdinsvha| rdatenie bping reqeivedi ¥ the datagnelndesd® mast er

status over the hus; and.17 2. JAN 2004 ransferring data across the
bus fronf‘ﬁ@a%&gﬁeﬁlfﬁf’%c}(eiIﬁtnBPFteﬂét]oo?PP 1881 -61I1£1” n 7 the main nenory. 1 21.
The conputer 6% @t ﬂfho%?ﬁ'tﬁ@&?seé%m Ridh ik 8sckived i RRRYST Shyshm 2 of data

3
is received froma satellite. The conputer system of ‘claim 19,

wher ei n thatreoeityee satellitd tsar@missidnis gthe presems:invention can generally be applied
15  to any type of system that receives an isochronous stream of data, and is not
limited to systems that receive data from a satellite.

The foregoing descriptions of embodiments of the invention have been
presented for purposes of illustration and description only. They are not intended
to be exhaustive or to limit the invention to the forms disclosed. Accordingly,

20 many modifications and variations will be apparent to practitioners skilled in the
art. Additionally, the above disclosure is not intended to limit the invention. The

scope of the invention is defined by the appended claims.
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3 trap to a driver on a periodic timer interrupt; 4 parse data fromthe
buffer to determ ne what type of data is being 5 received; and 6 send the
data to an application program 1 23. The conputer system of claim 19,
further conmprising a second 2 local buffer within the intle?f4de2Bbdul e and
coupled to the denodul ator for 3 storing a unit of data fromthe

i sochronous stream of data; 4 wherein the second |ocal buffer is |oaded
fromt he whsicRrClahed Bt ream of 5 data while data fromthe |ocal buffer is
being transferred across the bus; and 6 wherein the |ocal buffer is | oaded
fromthe isochronous streamof data 7 while data fromthe second | ocal
buffer is being tr farr ; t 4 syst em of

cl ai m{ 19, vvhe;i'ei n ?ﬁﬂgne uofd ﬁgrr%\%\n&? Enlsgnantqg%&génr%%ﬁt%?ranmng?@at?gﬁgpgg%ﬁszed as a
firstaintfd iedir&ntus sirbddof Bakhfvdthin & nddn mEhRre eMPEdBputsySitsm,of claim 19,
further conprising a mechanism2 that allocates the buffer within the nmain
menor§ dgPMpgsigconput er system 3 initialization operation. 18 0 2 JAN
2004 26. The_conput.er. system of cl aj . i nethe . b r within the 2
mai 1 Fenory  SSAEE BRRRARR Stredin B Bed Wit ek SABMLIES 1 L D L Ehe
3 nmai B NRBRpMtePbystdig, conputer system 1 27. A conputer systemthat is
configured to receive an isochronous 2 streamof data, conprising: 3 a
proce8sor; 4 aemgidnlafingthejisodirencygistream of daip withiretheditarfaeatory that is

organized_ a irst-in-first-o Fl FO ffer for.storjng data fromthe
i soch ong{fé’agﬁa’rt%%}ﬁo OH%"fsas,treafmaPL{Iﬁi& W?rﬂ)l?(ﬁli?te‘g?’?ag%{oégl 1f‘t’i’e‘rﬁgbuf fer within
the ngi ndi@mpwmguri ng a 8 conputer systeminitialization operation; 9 a
bus coupled to the processor; 10 an interface nodule within the conputer
syst efh t hat r dopvardmgttheisddhrosarsistreamd datarfoanthef inttaface itombaffentel lite; 12
a denndul atqr within the ir}terface nodul e t denodul ates the 13

t
i socHPondtEhE thesaaingreranyPithe ¢qmpliersystemygithouy AMETIRANE APIOSEHPHf data from
a 14 d rpdnto a digital form 15 a local buffer within
t he ilg?e;{#lgﬁcﬁ&mrgggﬁ% g?(l)%pl ed to the denodul ator 16 for storing a unit
of ddfa from tgassing dath fimnoths teiffee throwgh aldiver tHal camsmnoatks|voittadn buf f er
wi thin the j.nterface nodule and coupled to the 18 denodul ator for storing a
uni t lgf FRPHCA0Z AregTam; R FOMBYET &SI m of data: 19 wherein the second
| ocal buffer is |oaded fromthe isochronous stream of 20 data while data
fromthe local buffer is being transferred across the bus; 21 wherein the
| ocal 1buffer i%x | odledméthodof blrimh dovherirths baffeemsided withirea 2tenhi | € dat a

fromthe second | ocal, buffer is being transferred across the bus; 19 02
JAN 2804 space of an operating system within the computer system.

[ouy

3. The method of claim 1, wherein the isochronous stream of data is

2 received from a satellite.

4. The method of claim 1, wherein passing the data from the buffer
through the driver further comprises:
trapping to the driver on a periodic timer interrupt;

parsing the data to determine what type of data is being received; and

[V RN - US B O T

sending the data to the application program.

12



23 24 25 26 27 28 29 30 31 32 33 a bus interface within the interface
modul'e that 'is configured to facilitate commrunications across the bus; and
a controller within the interface nodule that is configured to performa
DVA operation to nove a unit of data fromthe | ocal bufﬂbi-ﬂﬁ%@gb t he bus
to the buffer within the main nenory; wherein the controller is configured
to, wait until the local buffer is full, request control over the bus,
receive a grant of master status over the bus, and transfer data across the
bus fromthe local buffer into the buffer within the main menory. 20

A3, . AF{. A3{? SA &9 e rgythp@%“ dpim\Bhwherpdfopyardiag the isochronous stream

9. AY9, AU, L. AF% A% AA9B
(iz uplgf a\qAR]dE1 Aﬂéﬁ 1&11{:]1' 5 ‘][’ %ﬁ@%ﬁﬁ%ﬁ&fﬁﬁ@%ﬁ ??f] 18%‘1*’6%]"&’%] cal ca]c”a] ca
] c”a] ga] %]e&ﬁ]df’&ﬁ‘]a%%?a Bﬁ&us%}lgd@e]c@ Gt

$oL5s5==[ eq} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] éﬁﬁDch]Ax():a] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! gXc

e A sas e el sl e
WG, of gV Gh hd M BLE 36 Mol hrflef 8dhphi&R) cal ca] ca] ca] ca] ca] ca] cal) ¢

a] cal] ca] ca] ca] ca] ca] ca] ca U c”a] ca] cajca]ca]cajcal:---

.al//3MD0081= 1@&133@)@%&8%13@@ Within the interface is full;
;;*< vgl gb\ ca cA a a] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca
| cal ¢ ca] cal CHREHES S EXFLLPUA B BB << Sso07L 77750 (- EEABBBRG) & G
GHoHHRI YJJJ3K al cal ca]ca]ca]c
"] ca] cal calc wéfca’]ﬁ%%]g\é\hi r&g eg @glog e ﬁé}ﬁﬁ% %%%Lﬁ%wﬂWPLQ&?RR}?S
| Uy Ve \B\L X7 XDXYiérsFdrtify data lﬂmﬂ ]ma&ﬂad:h\]ﬁa]acadss dednkdatpchd bafferayitlehca) ca] cal ca
] ca] clai] ca%ca] ¢a] ca] ca] cMa] caU] ca] ca] ca] ca] ca] ca] ca]ca]ca! J]]]]
AKA REBGECEPEEdf ahhhhhiiiiiij,jm{vqgl gb] X]]]ca]ca] ca] ca] ca] ca] ca] ca]
ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]c
al mmmgnnoqbr sss#ss?t Nt yyy*y<yKyn{q{j ,j m{vql gb] X]]] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cd] ca] ca] ca] ca] Thefnethodalf chjnd] shbei] eatilmglthalsociroadsaeacal cal cal] ca

] cabXni K-sY 10%&' ()-Fz10%&' ()- 10%&' ()-& 10%&' () -
Y" 100 ()ofdatmigcluyles oneofg ()-/: TA2-sY

Tove O 1 Drsosteetirti b B RS ool Medh o s M ppttes whillg dg o
7109&'4) - ﬁ‘b@ﬂz@%n@ﬂerﬂed $1Q>%&a sdcond I&Mffértd(tﬂedﬁlffe@/ﬁhm& ()- @O0%& () -

& 109 ()-3&10%/& ()-3 10%& ()-FL3410%& ()- g R
5 memory; and

6 receiving the isochronous stream of data into in the second local buffer
7  while data is being transferred from the local buffer to the buffer within the main
8

memory.

1 8. The method of claim 1, wherein the buffer within the main

2 memory is organized as a first-in-first-out (FIFO) buffer.

1 9. The method of claim 1, further comprising allocating the buffer

2 within the main memory during a computer system initialization operation.
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10. A method for receiving an isochronous transmission that buffers
the isochronous transmission within a main memory of a computer system,
comprising:

allocating a buffer within the main memory during a computer system
initialization operation;

wherein the buffer is organized as a first-in-first-out (FIFO) buffer;

receiving an isochronous stream of data within an interface within the
computer system,

wherein the isochronous stream of data is received from a satellite;

demodulating the isochronous stream of data within the interface to
translate the isochronous stream of data from a modulated analog form to a digital
form;

forwarding the isochronous stream of data from the interface into the
buffer within the main memory of the computer system without interrupting a
processor in the computer system by,

waiting until a local buffer within the interface is full,

requesting control over a bus at the interface,

receiving a grant of master status over the bus at the
interface, and

transferring data from the local buffer across the bus into
the buffer within the main memory using direct memory access
(DMA); and

passing data from the buffer through a driver that communicates with an
application program on the computer system by,

trapping to the driver on a periodic timer interrupt, and

sending the data to the application program.

14




109 s( 109%& () F&S10%&' () - 39d0%&' ()-#10%&' ()-!10%& ()-L 10%& ()- =[bcddE:/
10 102109%& ()-O0f 109%& ()-1/ 10%& ()-s-10%& ()-+10%& ()-&* 10%& () -deqxXxV7/
10" 10%& ()-! @10%& ()-1 GLOY& ()--10%& ()- s10%& ()- &LOZBRIAN 9pgdOc ~dE7/
10' | 109%&' ()-S109& ()- !109%& ()- f109%& ()- 109%&' ()- 109%& ()- )3FdE7/

10" 9%409%& () - y#10%&' ()- ~10%&' ()- 'y 109 ()-s10%&' ()- 109%&' ()-[HWE7/ 10'/
109&' ()- " -109&' ()-+f10%&' ()- *109%& ()-Y(F109%& ()-& 10%& ()-%oqrsthbC
108109 ()- "3109%& ()-!s109% ()- 10 10 10410% ()-30F10%& ()-3|!iaBbC

10" y10%&' ()-F 109& ()-s’ 109& g)- 109& ()-! 109& ()-sl 10%& ()- iY dEbC
101 &10%&' () - MO%&T ¥ methorlosfigel4imn. 101 09xerein repeiyBig(the ispelyogoys stream ; | 11 9 dELC

100102/& g% data 1nc udes 01(13 of:
3 receiving the isochronous stream of data into in the local buffer while data
4  is being transferred from a second local buffer to the buffer within the main
5 memory; and
6 receiving the isochronous stream of data into in the second local buffer
7  while data is being transferred from the local buffer to the buffer within the main
8 memory.
1 12. The method of claim 10, wherein the buffer within the main
2  memory resides within a system space of an operating system within the computer
3  system. '
1 13.  An apparatus within a computer system that is configured to
2  receive an isochronous stream of data and to forward the isochronous stream of
3 datato a buffer in a main memory within the computer system, comprising:
4 an interface module within the computer system that receives the
5 isochronous stream of data;
6 a demodulator within the interface module that demodulates the
7  isochronous stream of data to translate the isochronous stream of data from a
8 modulated analog form into a digital form;
9 a local buffer within the interface module and coupled to the demodulator
10  for storing a unit of data from the isochronous stream of data;
11 a bus interface within the interface module that is configured to facilitate
12  communications across a bus in the computer system; and
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14.  The apparatus of claim 13, wherein the controller is configured to
perform the DMA operation by,

waiting until the local buffer is full;

requesting control over the bus;

receiving a grant of master status over the bus; and

transferring data across the bus from the local buffer into the buffer within

I O R W

the main memory.

faney

15.  The apparatus of claim 13, wherein the unit of data is an amount of

2 data that can be transferred across the bus in a single block transfer operation.

16.  The apparatus of claim 13, further comprising a second local buffer
within the interface module and coupled to the demodulator for storing a unit of
data from the isochronous stream of data;

wherein the second local buffer is loaded from the isochronous stream of
data while data from the local buffer is being transferred across the bus; and

wherein the local buffer is loaded from the isochronous stream of data

<9 N B AW N

while data from the second local buffer is being transferred across the bus.

1 17. The apparatus of claim 13, wherein the isochronous stream of data

2  isreceived from a satellite.
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3 a processor;

a main memory;

a bus coupled to the processor;

an interface module within the computer system that receives the
isochronous stream of data;

a demodulator that demodulates the isochronous stream of data to translate

O 0 N A n K

the isochronous stream of data from a modulated analog form into a digital form;
10 a local buffer coupled to the demodulator for storing a unit of data from
11  the isochronous stream of data;

12 a bus interface within the interface module that is configured to facilitate
13 communications across the bus; and

14 a controller within the interface module that is configured to perform a
15 DMA operation to move a unit of data from the local buffer across the bus to a

16  buffer within the main memory without interrupting the processor.

20.  The computer system of claim 19, wherein the controller is
configured to perform the DMA operation by,
waiting until the local buffer is full;

requesting control over the bus;

wnm AW N

receiving a grant of master status over the bus; and
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1 22, The computer system of claim 19, wherein the processor is

2  configured to:

3 trap to a driver on a periodic timer interrupt;

4 parse data from the buffer to determine what type of data is being

5 received; and

6 send the data to an application program.

1 23.  The computer system of claim 19, further comprising a second

2 local buffer within the interface module and coupled to the demodulator for

3 storing a unit of data from the isochronous stream of data;

4 wherein the second local buffer is loaded from the isochronous stream of
5  data while data from the local buffer is being transferred across the bus; and

6 wherein the local buffer is loaded from the isochronous stream of data

7  while data from the second local buffer is being transferred across the bus.

1 24.  The computer system of claim 19, wherein the buffer within the
2  main memory is organized as a first-in-first-out (FIFO) buffer.

1 25.  The computer system of claim 19, further comprising a mechanism
2 that allocates the buffer within the main memory during a computer system

3 initialization operation.
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1 27. A computer system that is configured to receive an isochronous
2  stream of data, comprising:
3 a processor;
4 a main memory;
5 a buffer within the main memory that is organized as a first-in-first-out
6 (FIFO) buffer for storing data from the isochronous stream of data;
7 a mechanism that allocates the buffer within the main memory during a
8 computer system initialization operation;
9 a bus coupled to the processor;
10 an interface module within the computer system that receives the
11  isochronous stream of data from a satellite;
12 a demodulator within the interface module that demodulates the
13 isochronous stream of data to translate the isochronous stream of data from a
14  modulated analog form into a digital form;
15 a local buffer within the interface module and coupled to the demodulator
16  for storing a unit of data from the isochronous stream of data;
17 a second local buffer within the interface module and coupled to the
18  demodulator for storing a unit of data from the isochronous stream of data;
19 wherein the second local buffer is loaded from the isochronous stream of
20  data while data from the local buffer is being transferred across the bus;
21 wherein the local buffer is loaded from the isochronous stream of data
22  while data from the second local buffer is being transferred across the bus;
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28 wherein the controller is configured to,

29 wait until the local buffer is full,

30 request control over the bus,

31 receive a grant of master status over the bus, and

32 transfer data across the bus from the local buffer into the
33 buffer within the main memory.
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